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This book is listed as the fourth edition following three
earlier books with the same title by J. T. Watson.
However, as the authors also acknowledge in the Pref-
ace, it bears very little resemblance both in size and
content to even the 1997 third edition, as it has been
fully revised and updated. The “new” edition has been
in the making for some time, and those who have been
awaiting its publication will not be disappointed and, in
fact, will be fully rewarded. This is a very well put
together production.
After a short introduction of the basic concepts,
Chapter 1 proceeds with a summary of the history of
mass spectrometry and the key developments in the
field from the end of the 19th century to the present.
This section provides an excellent retrospective and
makes worthwhile reading even for those peripherally
involved in mass spectrometry to help them gain an
appreciation of how the field has grown. In this first
chapter the authors emphasize the need for a uniform
terminology and do that with good pictorial illustra-
tions of the concepts. Use of proper wording is also
stressed (e.g., distinction between “resolution” and
“resolving power” or “replicate spectrum” versus
“duplicate spectrum”) and other related expressions
frequently misused in both the written and spoken
daily jargon. In addition, as was the case in the prior
editions, Chapter 1 concludes with a series of short
and simple examples of MS applications to problems
ranging from spectral interpretation to drug metabolite
characterization and protein analysis. These examples are
well selected and are intended to whet the reader’s appe-
tite and to look forward to what comes next.
The Mass Spectrometer is the title of Chapter 2,
which discusses the principles associated with the dif-
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(J Am Soc Mass Spectrom 2008, 19, R5–R6)ferent types of mass analyzers, techniques of ion detec-
tion, and the very important vacuum technologies. The
description of mass analyzers is preceded by the con-
sideration of ion guides—devices that “move” ions
efficiently from one compartment to the next. Their
value in the design of the complete MS analyzer is often
overlooked in many short courses, and it helps to be
reminded of their role. The presentation of mass analyzers
begins with the time of flight followed by ion traps
including the Orbitrap and then moving to the transmis-
sion quadrupoles. I am not sure as to the reasons for this
sequence—I might have started with the latter—but this
may be a matter of personal preference. On the other
hand, magnetic instruments are introduced just before the
FTICR, which makes sense. I am surprised that no men-
tion wasmade of isotope ratio mass spectrometers or their
applications either here or in later chapters. In all cases, the
advantages and disadvantages associated with each type
of system are clearly summarized, and the principles
presented with clarity and at a level that is easy to
understand, yet appreciate the complexity of the physics
involved.
Introduction to tandem mass spectrometry (MS/MS;
Chapter 3) is brought into perspective through the
consideration of metastable transitions, which then is
blended into collision activated dissociation. More spe-
cialized ionization methods [electron capture dissocia-
tion (ECD); electron-transfer dissociation (ETD)], which
can be used to promote and/or control dissociation are
presented before the more comprehensive discussion of
MS/MS scan modes and spectral fragmentation pat-
terns. The difficulties associated with the creation of
reference libraries for product ion spectra are pointed
out. Methods of sample introduction (Inlet Systems) are
summarized in Chapter 4 beginning with the traditional
Heated Reservoir and Direct Insertion Probe and mov-
ing to more specialized types such as Chemical Reac-
tion Interface, Electrophoretic, etc. Interestingly, in this
regard, ambient ionization methods [desorption electro-
spray ionization (DESI) and direct analysis in real time
(DART)], are treated as inlet systems and included in
this section under a category termed “ionization inlet
systems.” Given the recent instrumentation develop-
ments coming out of the Purdue labs this is quite fitting!
Organic Mass Spectrometry and Strategies for the
Interpretation of Mass Spectra are the contents of Chap-
ters 5, 6, and 7. The process begins with the consider-
ation of the molecular ion (nitrogen rule, exact mass,
isotope peaks, isotope ratios, etc.), mechanisms of ion
formation and fragmentation by electron ionization and
ends with a discussion of chemical ionization. This
order of presentation works out very nicely. This is one
of the most concise and systematic presentations of the
topic, and the whole strategy of structure characteriza-
tion by mass spectrometry is beautifully laid out and
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basic concepts are found in McLafferty’s original edi-
tion of Interpretation of Mass Spectra, but the authors
have also introduced a good variety of examples drawn
from their own experience. Fragmentation mecha-
nisms are discussed using the convention introduced
by Williams, Budzikewicz, and Djerassi in their now
classic 1960s series of the mass spectra of organic
compounds; electron book-keeping is strictly ob-
served and the value of Lewis structures will be fully
appreciated by the students who may have forgotten
their general chemistry.
After introduction of the basic concepts of ion for-
mation and fragmentation—charge/radical site in-
duced cleavage, hydrogen rearrangements—the spectra
of common classes of compounds are reviewed. These
are presented in the sequence of hydrocarbons, alkyl
halides, oxygen and nitrogen containing, and other
heterocyclic counterparts. It is good to see two short
sections dedicated to the mass spectrometry of trimeth-
ylsilyl derivatives because they are the mainstay for
GC-MS analysis of nonvolatile compounds, and to
derivatization techniques for determination of the po-
sition of double bonds in unsaturated alkyl chains. The
complementary nature of chemical ionization and elec-
tron ionization is brought into the picture in Chapter 7
along with related processes e.g., charge exchange and
atmospheric pressure chemical ionization (APCI)].
Overall, these three chapters provide an excellent intro-
duction of the relationship between a mass spectrum
and chemical structure. Wisely, the authors have ded-
icated some space in this section to educate the reader
on the judicious use of library data and avoid being
automatically drawn to their nearly blind use. I
thought that the example of rhombic sulfur is more
than appropriate.
Chapters 8 and 9 cover the two recent Nobel Prize
winning ionization methods of electrospray ionization
(ESI) and MALDI. In addition to a discussion of their
respective principles, each chapter contains a summary of
representative applications as well as related variations
(e.g., nano- and microelectrospray, delayed extraction,
post source decay, etc.). More examples of the use of both
techniques are discussed later (Chapter 12) in conjunction
with the analysis of biomolecules. These are followed by
a detailed coverage of the two key hyphenated methods
of gas chromatography-mass spectrometry (GC-MS)
and high-performance liquid chromatography-mass
spectrometry (LC-MS). The GC-MS chapter provides anexcellent opportunity to present chemical derivatization
methods but with little overlap with that discussed in
Chapter 6. It is also in the context of GC-MS that the
reader receives the first full illustration of quantitative
analysis by mass spectrometry and the use of isotopi-
cally labeled internal standards. The section on sources
of error should be especially useful for users of GC-MS.
In addition to the comprehensive discussion of LC-MS
interfaces, it is good to see a detailed analysis of the
effects of mobile phase flow rate and/or composition on
the quality/stability of the electrospray (Taylor cone)
and ion suppression phenomena. Inclusion of proton
affinity tables is a very useful addition to illustrate the
dependence of spectral features on fundamental chem-
ical principles.
As has been the case with other recent books, the
authors left for last the discussion of applications of
mass spectrometry to the analysis of biomolecules.
Predictably, the focus is primarily on proteins with
somewhat lesser, but still adequate, coverage of nucleic
acids and carbohydrates. The interested reader will be
in a position to establish a sound understanding of the
fundamentals of mass spectrometric methods for deal-
ing with these systems. Some key areas of current
interest (e.g., recognition of phosphorylation sites, gly-
cosylation, and techniques of derivatization) are cov-
ered with adequate detail.
In the teaching of an introductory course on mass
spectrometry to first year graduate students, this re-
viewer and very likely other colleagues have been faced
with the problem of selecting an a up-to-date textbook
appropriate for that level of instruction. Typically, it has
been necessary to rely on material scattered in a variety
of sources. The Introduction to Mass Spectrometry by
Watson and Sparkman fills this void in that it provides
a complete and tight package. The subject matter is
presented with remarkable clarity, and it is wonderfully
up to date. Figures and schemes are clear and easy to
read. The literature citations are almost exhaustive, and
the reader has the opportunity to investigate in more
detail almost any current topic. In the last couple of
decades, mass spectrometry has experienced an almost
explosive growth, and it would be dangerous to make
any predictions about what the future may hold. How-
ever, it is safe to say that this publication will serve as a
textbook for some time to come. Plans to maintain a
Web site with power presentations for instructors and
student exercises that will be updated will help keep it
current for some time.
